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(54) MANUFACTURE OF MAGNETIC RECORDING MEDIUM HAVING RUGGEDNESS ON 
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(57)Abstract: 

PURPOSE: To improve contact start-stop 
characteristics of a magnetic recording medium by 
heating a continuous thin film consisting of at least two 
metals having an eutectic point and subjecting it to 
phase-separation and aggregation to form a ruggedly 
formed body. 

CONSTITUTION: In this manufacturing method, an AIGe 
film is formed on a glass substrate 1 by using a 
sputtering target consisting of Al as the major 
component and Ge or Mg as the minor component. Then, 
the substrate 1 is heated to a prescribed temp, to form 
the ruggedly formed body 2 consisting of Al and Ge 
which are subjected to aggregation associated with 
phase separation. Subsequently, the Ti undercoat layer 
4, Cr undercoat layer 5, magnetic layer 6 and protective 
layer 3 are successively formed on the ruggedly formed 
body 2. Thus, ruggedness due to the ruggedly formed 
body 2 is formed on the surface of the protective layer 3 
to manufacture the objective magnetic recording medium 

excellent in friction/sliding characteristics and characteristics with respect to the low floating 
height between the medium and the magnetic head. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of forming the toothing product for giving irregularity to a protective 
layer front face on a nonmagnetic substrate, carrying out sequential formation of a substrate 
layer, a magnetic layer, and the protective layer after that, and manufacturing a magnetic- 
recording medium The manufacture approach of a magnetic-recording medium characterized by 
the thing which is done with heating for the separation condensation of the continuation thin film 
which covers the continuation thin film which consists said toothing product of two or more 
sorts of metals which have (a) eutectic point on a nonmagnetic substrate, and consists of said 
metal after that [ (b) ], and which form especially more of having the shape of toothing on a front 
face. 

[Claim 2] The manufacture approach of a magnetic-recording medium of having the shape of 
toothing on the front face according to claim 1 whose eutectic point which the system of said 
metal builds is 500 degrees C or less. 

[Claim 3] The manufacture approach of a magnetic-recording medium of having the shape of 
toothing on the front face according to claim 1 or 2 characterized by for the principal component 
of said metal being aluminum and being at least one sort chosen from the metal group which 
other components become from germanium and Mg. 

[Claim 4] 20-40 atom % Said metal consists of aluminum and germanium and germanium is the 
manufacture approach of a magnetic-recording medium of having the shape of toothing on a 
front face given in claim 1 characterized by being contained thru/or one term of 3. 
[Claim 5] The manufacture approach of a magnetic-recording medium of having the shape of 
toothing on the front face according to claim 1 to 3 characterized by preceding forming said 
toothing product and preparing the layer which decreases the surface energy of a nonmagnetic 
substrate on a nonmagnetic substrate. 

[Claim 6] The manufacture approach of a magnetic-recording medium of having the shape of 
toothing on the front face according to claim 5 characterized by making into the alloy layer of 
titanium and chromium the layer which decreases said surface energy. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the manufacture approach of the magnetic-recording medium used 
for a magnetic recording medium, when this invention is explained further in full detail, it relates 
to the manufacture approach of the magnetic-recording medium whose friction sliding property 
with the magnetic head improved. 
[0002] 

[Description of the Prior Art] The magnetic head contacts a magnetic disk at the time of a halt 
of a magnetic-recording medium (magnetic disk), in early stages of the startup, the magnetic 
head slides on a magnetic-disk top, after it, a magnetic disk is left, it rises to surface, and many 
so-called CSS (contact start stop) methods of flying in fixed distance are adopted by the hard 
disk drive which has spread as recording apparatus, such as a current computer. In order to 
lower coefficient of friction of the magnetic head and a magnetic disk at this time, forming 
detailed irregularity in a magnetic-disk front face is performed. While this detailed irregularity 
fully lowers coefficient of friction, when the magnetic head is in a flight condition, it is required 
that this irregularity should not be collided with. Conventionally, the approach of pressing a polish 
abrasive grain etc. and forming a crack at a circumferencial direction on the rotating 
nonmagnetic substrate, was carried out to formation of this detailed irregularity, moreover, that 
of the magnetic head — low — the approach of forming surface irregularity is proposed by 
heating a nonmagnetic substrate, for example, and covering low-melt point point metal thin films, 
such as aluminum, with the magnetic disk of which a flight [ **** ] is required so that island- 
shape structure may be formed (JP.3-7341 9,A). Moreover, after forming a metal thin film on a 
nonmagnetic substrate front face, it is made the film which heats and consists of a detailed 
condensation grain, and the approach of forming surface irregularity is proposed (JP,5-85773,A). 
The approach which the melting point covers and furthermore makes liquid drop-like metal 
particles on the substrate which heated the low-melt point point metal 350 degrees C or less 
more than the melting point is proposed (JP,5-282648,A). 
[0003] 

[Problem(s) to be Solved by the Invention] However, there is no brittleness of glass, the 
ceramics, etc., there was a trouble that a substrate tends to be missing, with a substrate with a 
big degree of hardness by the approach of forming a crack in a circumferencial direction with the 
polish abrasive grain of the conventional technique, and the shape of the surface toothing could 
not be controlled to a precision, but fulfilling both a CSS property and the low surfacing property 
of the magnetic head to coincidence had the trouble of being very difficult. 
[0004] Moreover, by the approach of forming the toothing product of island-shape structure on 
the substrate heated by the elevated temperature mentioned above, the magnitude and the 
period of the surface irregularity were small, and since distribution of the height of heights 
gathered too much, coefficient of friction did not become so small, but the CSS property had the 
trouble that it was not necessarily satisfactory. Moreover, in order to make such island-shape 
structure form, the substrate temperature at the time of membrane formation had to be held to 
quite high temperature, and there were troubles, like the fall of substrate temperature until it 
reaches [ from a substrate heating zone ] a membrane formation zone in the membrane 
formation equipment of a substrate conveyance mold especially with high productivity, and the 
temperature distribution in a substrate worsen. This invention is made in order to solve such a 
trouble. 
[0005] 
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[Means for Solving the Problem] In the approach of this invention forming the toothing product 
for giving irregularity to a protective layer front face on a nonmagnetic substrate, carrying out 
sequential formation of a substrate layer, a magnetic layer, and the protective layer after that, 
and manufacturing a magnetic-recording medium It is the manufacture approach of a magnetic- 
recording medium of carrying out the separation condensation of the continuation thin film which 
covers the continuation thin film which consists said toothing product of two or more sorts of 
metals which have (a) eutectic point on a nonmagnetic substrate, and consists of said metal 
after that [ (b) ] with heating and of having the shape of toothing on the front face formed 
especially more. 

[0006] Make phase separation start in the condition that it will be in a melting condition with 
loose association between the atom when the thin film of the multicomponent metal of the 
eutectic system which has the eutectic point when this invention is low is heat more than it the 
melting point and near the eutectic point , and the configuration can change easily , and it is 
characterize by a flat thin film with the large rate of an interface and surface energy to the thing 
with the more small rate of an interface and surface energy make to condense liquid drop-like in 
the whole condition energy . And the more the thickness of the thin film of the initial stage 
before heating the metal thin film which continued in the direction parallel to the front face of a 
nonmagnetic substrate is thin, since the interface in the inside of the whole and the rate of 
surface energy are large, the more a melting condition and a condensation process may happen 
at temperature (they are specifically 1 / about two to 2/3 temperature at the absolute 
temperature of the melting point of bulk) quite lower than the melting point or the eutectic point 
in a condition of bulk. Moreover, it is more desirable to be the continuation film with which an 
early thin film does not serve as the so-called island-shape structure from a viewpoint which 
enlarges the rate of this front face and surface energy. Such a continuation metal membrane can 
be obtained by forming membranes by whenever [ room temperature / which is not compulsorily 
formed for example, heated at low substrate temperature ]. 

[0007] Although about 5-1 Onm of aluminum whose melting point in a bulk condition is 660 
degrees C was formed to the soda lime glass substrate of a room temperature as a metal 
membrane to be used and this was heated to 450 degrees C, the toothing product (texture) 
which has the shape of surface type required to form the surface irregularity of a magnetic disk 
was not able to be formed. Since there is a danger of being accompanied by deformation of a 
glass substrate and the gas evolution from a substrate front face increases, whenever [ beyond 
this / stoving temperature ] is not desirable, considering the viewpoint of practical use 
production. 

[0008] On the other hand, if it is near [ the ] the eutectic-point presentation in the alloy of the 
two-component system which has the eutectic point, or the system of three or more 
components, it is known well that the melting point will become low far rather than the melting 
point of the metal simple substance of each component. For example, although the melting 
points in the bulk of each simple substance of aluminum and germanium are 660 degrees C and 
936 degrees C, respectively, in the eutectic point (aluminum:germanium=71 .6:28.4, atomic % 
ratio), the melting point becomes low to about 420 degrees C. Then, each component which has 
the presentation such near the eutectic point was mixed enough microscopically, for example, 
continuation film which is amorphous is formed, and if this is heated, melting and condensation 
will occur. And the phase separation of each eutectic system component occurs in a 
condensation process and coincidence in this case at coincidence. 

[0009] Since melting and condensation are made to cause at the temperature in which the 
nonmagnetic substrate of the float glass of a soda lime silica presentation for example, does not 
carry out softening deformation, it is desirable to choose an alloy system so that the eutectic 
point of an alloy may become 500 degrees C or less. The temperature of the eutectic point is 
500 degrees C or less, and since the condensation produced by moreover heating the 
continuation film of those metals occurs with presentation-phase separation, the metal system 
of the multicomponent system which contains the two-component system of aluminum- 
germanium and aluminum-Mg or them which set a basis metal to aluminum especially is 
desirable. In this invention, the system which uses aluminum as a principal component and uses 



germanium or Mg as an accessory constituent is desirable, and it is desirable that aluminum of a 
principal component covers the continuation film which 60 to 80 atom % and an accessory 
constituent 20-40 atom % Contain. 

[0010] As for whenever [ stoving temperature / of the continuation thin film concerning this 
invention ], it is desirable to make it higher than temperature lower 150 degrees C than the 
eutectic temperature which is the temperature of the eutectic point, when making condensation 
cause for a short time. In this invention, it is desirable to set thickness of a metal thin film to 4- 
20nm, and to set the height of a toothing product to 25-1 OOnm by the afterbaking. 
[0011] Furthermore, when a nonmagnetic substrate is a glass substrate, in order to precede 
forming a toothing product and to adjust the state of aggregation of a toothing product, the layer 
which decreases the surface energy of a substrate can be prepared. As a layer which decreases 
this surface energy, the layer of Ti or a Ti-Cr alloy is used preferably. 
[0012] 

[Function] By being heated more than the eutectic point of the system, and being cooled, the 
metal coat which continued in the direction of a substrate side which consists of a metal of two 
or more components concerning this invention is condensed with phase separation, and becomes 
the toothing product of the configuration discretely arranged on a substrate from the 
continuation film. As for the protective layer front face of a magnetic-recording medium, in 
response to effect, irregularity is formed in the shape of [ of this toothing product ] surface type. 

[0013] 

[Example] Hereafter, an example explains this invention to a detail, drawing 1 and drawing 2 — a 
part of example of this invention — it is a sectional view (expressed typically). The toothing 
product 2 which consists of aluminum and germanium is formed on a glass substrate 1, and, as 
for drawing 1 , the irregularity to which Ti substrate layer 4, Cr substrate layer 5, a magnetic 
layer 6, and a protective layer 3 are formed, and originate in the toothing product 2 in the front 
face of a protective layer 3 is formed on it. Other examples are sectional views (expressed 
typically) a part, drawing 2 precedes forming the toothing product 2 on a glass substrate, and the 
layer 7 for decreasing surface energy is formed on the glass substrate 1. Drawing 3 is drawing 
obtained from the electron microscope photograph' for explaining the configuration of the 
toothing product concerning this invention. 

[0014] aluminum71.6germanium28.4 (atomic %) was used as the sputtering target at the glass 
substrate (that by which was processed disc-like and the chemical strengthening was carried 
out) 1 of a soda lime silica presentation of the room temperature condition washed with the 
sufficient example 1, and about 10nm of AIGe film 2 was formed by the DC magnetron sputtering 
method using an argon. Next, after holding this substrate for 3 minutes within the same vacuum 
tub just before the heater held at 350 degrees C, it took out outside. The obtained substrate 
front face was observed with the scanning electron microscope. The shape of the surface type 
is typically shown in drawing 3 . The AIGe film (shown in [ A ] drawing 3 ) divided into island 
shape with heating is covered on the glass substrate front face (shown in [ B ] drawing 3 ), and 
the liquid drop-like floe to which magnitude with a 200nm height [ of **** ] of about 50nm was 
fully dispersed was formed in the periphery section of the AIGe film divided into island shape. 
[0015] aluminum71.6germanium28.4 (atomic %) was used as the sputtering target at the glass 
substrate (thing which was processed disc-like and by which the chemical strengthening was 
carried out) 1 of a soda lime silica presentation of the room temperature condition washed with 
the sufficient example 2, and about 5nm of AIGe film 2 was formed by the DC sputtering method 
using argon gas. Within the same vacuum tub, next, this substrate It holds for 3 minutes in front 
of the heater held at 350 degrees C, and 30nm of Ti film is formed using a titanium target by the 
same approach after this, and it holds for 3 minutes in front of the heater held at 350 more 
degrees C. After this Cr film, the CoNiCr film, and the carbon film, respectively 120nm, 56nm, In 
thickness of 20nm, all the processes more than . which used chromium, a cobalt nickel chrome 
alloy, and carbon for the target, and carried out sequential membrane formation took out . 
performed without breaking a vacuum within the same vacuum tub, next this substrate, applied 
about 3nm of fluid lubrication agents, and obtained the magnetic disk. The mimetic diagram of 
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the cross-section structure of this magnetic disk is shown in drawing 2 . When the surface 
irregularity of this magnetic disk is measured with a scanning tunneling microscope, with a film 
configuration which is about 4.5nm by that average of roughness height, and was described in the 
top It compares with the value (2.0nm) at the time of simply not forming the AIGe film. When the 
surfacing property on . by which it was checked that surface irregularity is formed certainly, next 
this magnetic disk of the magnetic head is investigated, to 62nm When this magnetic disk is 
covered over a CSS trial at the . last carrying out surfacing transit turned out to be at stability 
using the micro slider which set the head load to 6.5g, without ************ colliding with the 
projection on a magnetic disk, 20,000 times of coefficients of friction of rest 0.6, About 0.5 
dynamic friction coefficient and the very good friction sliding property were shown. 
[0016] Ti film which contains Cr of 45 atom % on the glass substrate of the soda lime silica 
presentation washed with the sufficient example 3 is continued 20nm and on it. 10nm 
aluminum71.6germanium28.4 . formed by the DC magnetron sputtering method, next this 
substrate It holds for 3 minutes in front of the heater held at 300 degrees C, and about 30nm of 
Ti film is formed by the same approach after this, and it holds for 3 minutes in front of the 
heater held at 350 more degrees C. After this Cr film, the CoNiCr film, and the carbon film, 
respectively 120nm, 56nm, Sequential membrane formation was carried out by the thickness of 
20nm. All the above processes took out . performed without breaking a vacuum within the same 
vacuum tub, next this substrate, applied about 3nm of fluid lubrication agents, and obtained the 
magnetic disk, a part of this magnetic disk — a sectional view is shown in drawing 3 . When the 
surface irregularity of this magnetic disk was measured with the scanning tunneling microscope, 
it was set to about 6.0nm by that average of roughness height. Next, when the surfacing 
property on this substrate of the magnetic head was investigated, it turned out at stability to 
70nm that surfacing transit is carried out, without the magnetic head colliding with the projection 
on a magnetic disk. When this magnetic disk was covered over the CSS trial at the last using the 
micro slider which set the head load to 6.5g, 20,000 times of coefficients of friction of rest 
showed 0.4, about 0.3 dynamic friction coefficient, and the very good friction sliding property. 
[001 7] aluminum33Zn67 (atomic %) was used as the sputtering target at the glass substrate 
(thing which was processed disc-like and by which the chemical strengthening was carried out) 
of a soda lime silica presentation of the room temperature condition washed with the sufficient 
example 4, and about 5nm of AlZn film was formed by the DC magnetron sputtering method 
using argon gas. This substrate is held for 3 minutes in front of the heater held at 350 degrees C 
within the same vacuum tub, and about 30nm of Ti film is formed by the same approach after 
this, and it holds for 3 minutes in front of the heater held at 350 more degrees C. After this Cr 
film, the CoNiCr film, and the carbon fiim, respectively Next, 120nm, All the processes more 
than . which carried out sequential membrane formation by the thickness of 56nm and 20nm took 
out . performed without breaking a vacuum within the same vacuum tub, next this substrate, 
applied about 3nm of fluid lubrication agents, and obtained the magnetic disk. When the surfacing 
property on . by which it was checked that are about 4.5nm by that average of roughness height, 
and surface irregularity is certainly formed when the surface irregularity of this magnetic disk is 
measured with a scanning tunneling microscope, next this substrate of the magnetic head is 
investigated, to 50nm When this magnetic disk is covered over a CSS trial at the . last carrying 
out surfacing transit turned out to be at stability using the micro slider which set the head load 
to 6.5g, without ************ colliding with the projection on a magnetic disk, 20,000 times of 
coefficients of friction of rest 0.7, About 0.6 dynamic friction coefficient and the very good 
friction sliding property were shown. 

[Effect of the Invention] According to this invention, the process of thin film formation and 
heating can perform the shape of toothing required to obtain the magnetic-recording medium 
excellent in a friction sliding property and a low surfacing property with the magnetic head of the 
front face of a magnetic-recording medium on a nonmagnetic substrate front face continuously 
with formation of the substrate layer performed after that, a magnetic layer, and a protective 
layer. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] a part of one example of the magnetic disk obtained by this invention — it is a 
sectional view. 

[Drawing 2] a part of other examples of the magnetic disk obtained by this invention — it is a 
sectional view. 

[Drawing 3] In order to explain the shape of surface type of the aluminum-germanium system 
irregularity constituent of the example 1 of this invention, it is drawing obtained from the 
scanning electron microscope photograph. 
[Description of Notations] 

1 [ ... Ti layer, 5 / ... A substrate layer, 6 / ... A magnetic layer, 7 / ... Layer which decreases 
surface energy ] ... A glass substrate, 2 ... A toothing product, 3 ... A protective layer, 4 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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WRITTEN AMENDMENT 



. [ a procedure revision] 

[Filing Date] March 18, Heisei 6 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0017 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0017] Example 4 

aluminum60Mg40 (atomic %) was used as the sputtering target at the glass substrate (thing 
which was processed disc-like and by which the chemical strengthening was carried out) of a 



.soda lime silica presentation of the room temperature condition washed well, and about 5nm of 
AIMg film was formed by the DC magnetron sputtering method using argon gas. This substrate is 
held for 3 minutes in front of the heater held at 350 degrees C within the same vacuum tub, and 
about 30nm of Ti film is formed by the same approach after this, and it holds for 3 minutes in 
front of the heater held at 350 more degrees C. After this Cr film, the CoNiCr film, and the 
carbon film, respectively Next, 120nm, All the processes more than . which carried out sequential 
membrane formation by the thickness of 56nm and 20nm took out . performed without breaking a 
vacuum within the same vacuum tub, next this substrate, applied about 3nm of fluid lubrication 
agents, and obtained the magnetic disk. When the surfacing property on . by which it was 
checked that are about 4.5nm by that average of roughness height, and surface irregularity is 
certainly formed when the surface irregularity of this magnetic disk is measured with a scanning 
tunneling microscope, next this substrate of the magnetic head is investigated, to 50nm When 
this magnetic disk is covered over a CSS trial at the . last carrying out surfacing transit turned 
out to be at stability using the micro slider which set the head load to 6.5g, without 
************ colliding with the projection on a magnetic disk, 20,000 times of coefficients of 
friction of rest 0.7, About 0.6 dynamic friction coefficient and the very good friction sliding 
property were shown. 
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[0 0 0 7] ffl^&JSHUt LTf4, /^u^^ffiT-rogi 
&fr6 6 Ott'fcSA 1 Sr^ffiCD y — yy^jx-ffv^m 
0 nmBML, rixSr 4 5 0 o C4T'JPHft 

#ft*»ofc. i*USl±ro*qJI!Hl«»4^5^afetR»aE»f: 

ft 5 fc *?> H ffl SlOljS, ^f>LT&Sl</^\ 
[0 0 0 8] *ftjft*r*i"S2filt»»*fcB:3*a 

tc®<ft5wi:f*«t<fe)bixT^5. 0iJx.fi A 1 , Ge 
ro^-^C0/</U^T-60ffi.^(4-?:ti^6 6 0°C, 9 3 6 
tt'fcSiS, (Al :Ge = 71, 6:2 

iS< ft£„ ^rt-iroi ^j:*f B ,Sfi«»Mlrtt5 

[0 0 0 9] ^<75*a^*S5 0 Or^TtftSi 5JC 

©7D- f. #7 * 0#flM±&Kat|Mfc;X& t-ft W&KT 

#&JRSrA 1 tt5A 1 — Ge, A 1 -M g CD 2 

iS5 0 0Wefc9, L^t>^ftb<©&JR<Dii^JSJI£ 

TlB#*«)-Cj8F*Hr\ *3§WK*Jt^Ttt, A 1 

GeSfcttMgSriiJfiltiJ-i U<, 
±Jj£#CDA 1 755 6 0 — 8 IiJfig^S2 0~4 0 

[ooio] ^miz.i^imtmm<ommmxtt. * 

B B B ^rofiigT-fcS*ff B ?a^i Hi 5 OtMSWa^J; K> 

LV\, *3SKf-J3V^rtt, &JSi*flfCQj?^&4~2 0 n 
rati, *©**Jft»cJ:t>IHi!!i»J«*«>i«SSr2 5~l 
0 OnmfctSWtfffS LV\ 
[0 0 11] #«tt*«!S«^f9^*«-cab5i: 



fl£'>£-&Sg£ Lrtt, Tini-Cr^WfW 
[0 0 12] 

Kft3. ^cODfldi^^W^ffi^Wf^^^gltT^ 
[0013] 

5*:W(-*S,$nT^-5) T-fc5„ 1111(4, ^7^S«1 
JbKA 1 4:Ge*»5>*ftlHiEiJ»fl!t»2a*»J«*il. -t«5 
_bfcT i T^m 4 . C r Tiffi/f 5 , fl£t9=JB 6 , &!gJl 3 
tfmi&Zti. AM 3 «?*9lc»|U]i!b«filMto 2 (CXH-T 

H 3 (4, *»W^*»*»SBDiajt5«»ro?K4fcSrlftW-*-5fc 
[0014] 1 

A < m$ s tLfc^fitttiro y - ^ 7 ^ a -> v % mtfrDX 
7 7-m®. (RSttrtunfcm^fct©) ik 

Al7i.6Ge28.4 

(dJ: 1? A 1 GeJR2Sr*bl OnmfiRK Lfc. JfefclRllSK 

swj^ia3K*-f. ^7^stsaiE. (ia 3 *b 

5) ±(cAPf^tC«t9ft*tl^gtL3tA 1 G efll (13* 
AT-^^tLS) ^tl^ntiJ'}, S^lC^ffiLfcAl 
G e)g(73MlijtlfBK : S^2 0 0 nm^$^5 0 nmO^:^ 

[0015] H%9J 2 

tA 1 7i. eG e2 e. 4 m*%) y 

yhtU 7/^yi/x^ffl^DC^y^U v^felc 
iUlGel2a<)5nm«Lt„ ifelCl^CKSW 
rt'T'rroS«&3 5 0*CI£«»S*l,fct — 9 -MIC 3ft 

fct-^-Mli3^WM*«FL. CrJK, CoN 

iCrR *-*>BSr*HWl2 0nm, 56n 
m, 2 0nm©fJl:, ^nA N n^/U h = ytr/U? □ 



(4) 



HI¥7- 1 9 2 2 6 0 



nml«U Blf^^St. :©8S7^^ 

%>®.£x°m4. snmsst^tfco, i-ca^^i 

5 feBWWfe, fcfc'A 1 G eBJSr^U<C*»ofc»^(© 
fit (2. Onm) iOt^ 56HtC^BDDi£b^fi£$tbT 

^^ITOtfiWife^fti:^, 6 2nmSflil 

o. 6, SbM&ftgco. 5Sgi^b*tI 
[0016] ^Jfe^iJ 3 

S < $ V - ^ y A A > JJ # W.f&<D 13 y * S£± 
IC 4 51? %©C r ?r^tf T i 2 0 n m, _k(C 
Jl^LT 1 0 nmSDA 1 7 1 . 6 G e 28. * £D C T ^ h D 

«Jte*fe-e*b3 OnmfifcBIL, S bl:3 5 OtlCft^ 

Hfct— ^— frics^Ba^L, :ol/Crg, Co 

NiCrl, *-*yIS:ttlfni2 0nm, 5 6n 
m, 2 0 nm<Z5J¥£^Jfc&iSI8ILfc. £A±<V7a-tX 

emu ffi*»»55iJSrM 3 nml* L, 
>H«fl£Lfcir^- -t©jp*&a*TMB6. On 

SK»l^*»ltfc 2'3?EJ-e«>#JhJ»«fli|fci6* 0 . 

4, RblWftftftO. 3SSi:**3«)-CS»***ffli!i4* 

[0017] mmm 4 



Ai33Zn 6 7 (jb(^%) i^^yy^-^ht 

Ci5AlZnit»!l5nm)MUfc. iSk^PCS^ffi 
rt-C'^ro*4ESr3 5 o"Cfc(SM*S;h.fcfc— f&Ki3# 
fflftttL, rroiT i B«rm#**rffi-mB 3 Onm« 
U * bl-3 5 OrjC^StLfct— f—WU£3&Mk 
«FU ;»t, CrK, CoNiCrl, tf^fllfc 
•tixmi2 0nm, 5 6nm, 2 0nm©ffjTli5; 

X w * * <O*ffiD0i&SrS&=fc 1» ^*,vwmmx'miE^tL t 
ic*BiHiaa*»rt * *lt ^ ^ - 1 tflim £ nfc. & ice 

SS-f 5 r t * < ££fci*±jfetrr 5 i £ *s*j*»o ft. ' ft 
fcmrroaatT^ KffiMfce. SgiLfc? 

Z^ElTOHHhWMMfc^o. 7, tfajegttgfto. 6g 

[m®<offfi^^iftW] 

[131] *:^^{-<t •Jl#£>;h,fcfi8&C7*-r x?to— HJfefliJ 

[12] *^^(c<t vnhthtzm^ << *?<DM<DmM 

[H 3 ] ^^^roHJS^il 1 CO A 1 — G e ^HSifbffl^felco 

1 • • • #7*S1£, 2 • • • Dflfi^sSc^K 3 • ■ ■ « 
US, 4 - ■■Til, 5 • • • Ti&m, 6 • • • BH4 



[01 ] 



(5) 



mmW-7 - 1 9 2 2 6 0 





a m%f& 
0 mm 



imtUB) ¥-fc6*F-38 1 8 B 
l^tt*IIE 1 ] 

[*t£***»»&] nam* 

0 0 17 
[0017] HJ£#J 4 

A < £ *Lfc^a#t«s«5 y - ^ 7 f a y # *aj*ro # 

A 1 6oMg4o (Jgr-?-%) y ls?9—>f y bt 

\HX'Z<Dmm^3 5 0*CteffiiJ*£;h,fcfc — *-||fU;:3# 
MfftttU rco&T i««rra«Kc*j5fe-e*&3 0 nmAR 
U ^?)[C3 5 0 o CiC{*^^tL7tt-^-iiKC3^^« 



J*U CrJH, CoNiCrl, *-#yR& 

Will2 0nm, SBnm, 2 OnmOffSTHSft 



